Survival of the fetus: fetal B and T cell receptor repertoire development.
A mature and diverse T and B cell receptor repertoire is a prerequisite for immunocompetence. In light of its increased susceptibility to infection, the human fetus has long been considered deficient in this regard. However, data accumulated since the 1990s and in earnest in the past couple of years paints a more complicated picture. As we describe in this review, mechanisms responsible for generating a diverse receptor repertoire, such as somatic recombination, class switch recombination, and somatic hypermutation, are all operational to surprising extents in the growing fetus. The composition of the fetal repertoire differs from that of adults, with preferential usage of certain variable (V), diversity (D), and joining (J) gene segments and a shorter complementarity determining (CDR3) region, primarily due to decreased terminal deoxynucleotidyl transferase (TdT) expression. Both T and B cell receptor repertoires are extremely diverse by the end of the second trimester, and in the case of T cells, are capable of responding to an invading pathogen with in utero clonal expansion. Thus, it would appear as though the T and B cell receptor repertoires are not a hindrance towards immunocompetence of the newborn. Our improved understanding of fetal receptor repertoire development is already bearing fruit in the early diagnosis of primary immunodeficiencies (PID) and may help clarify the pathogenesis of congenital infections, recurrent abortions, and autoimmune disorders in the near future.